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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 3 is rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Lines 2 & 3 of the claim reads, "...light emitting element is arranged more 
apart from said light emitting pinhole..." It is unclear what distance applicant 
intends to distinguish away from with the term "more apart". Suggested 
corrections include: more apart than X, where X is some other distance; or the 
deletion of "more". 

For purposes of examination, the claim shall be interpreted as, "...light 
emitting element is arranged mofe apart from said light emitting pinhole..." 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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4. Claims 1 , 3 and 4 rejected under 35 U.S.C. 103(a) as being unpatentable 
over one embodiment of Nagamochi et al. (JP 06-281572) in view another 
embodiment of Nagamochi et al. (JP 06-281572). 

Regarding claim 1 , a first embodiment teaches a sensor comprising a light 
emitting element 81 , light emitting pinhole 84 that focuses light without a lens, 
light receiving pinhole 85, and light receiving element 82 (see Figure 3). 

The embodiment of Figure 3 fails to specifically teach a spot diameter less 
than the light receiving pinhole diameter. 

A second embodiment of Nagamochi et al. teaches a spot diameter less 
than the light receiving pinhole diameter (see Figure 8 & 9). 

Nagamochi et al. in general, teaches that the spot area S2 should be less 
than the read area S1 in order to preserve precision in detection [0035]. One 
obvious way to preserve this ratio is to allow the diameter of the light receiving 
pinhole to be larger than the spot from which the received light is issuing from. 
This is a well-known optical phenomenon wherein if one wishes to capture all the 
light from a source, the relationship between the diameters of the viewing 
aperture and the light source must be such that, at an increasing distance 
between the source and the receiver, the relative diameter for the receiving hole 
must increase. 

Figure 8 illustrates a condition where a spot diameter is clearly smaller 
than the hole diameter. Although the figure shows a lens as a means for 
focusing the light to a smaller diameter than the diameter of the receiving 
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pinhole, the light emitting pinhole of Figure 3 could just as easily be used as the 
focusing means without diverging from the essence of Nagamochi et al. 

Therefore it would have been obvious to one of ordinary skill in the art at 
the time of the invention to combine the embodiments of Nagamochi et al. such 
that light is focused, by an emitting pinhole, to a spot whose diameter is less than 
the diameter of a receiving pinhole, in order to maintain the precision of detection 
ratio S2 < S1 , as taught by Nagamochi et al. 

Regarding claim 3, Nagamochi et al. teaches the limitations of claim 1 and 
further teaches that the light emitting element 81 be positioned apart from the 
light emitting pinhole 84, as shown in Figure 3. 

Regarding claim 4, Nagamochi et al. teaches the limitations of claim 1 and 
further teaches the absence of a lens in the area between the light receiving 
element and the light receiving pinhole, as shown in Figure 3. 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagamochi et al (JP 06-281572) in view of Tamai et al. (US 4510504). 

Regarding claim 2, Nagamochi et al. teaches the limitations of claim 1 
including an image sensor comprising a light emitting pinhole and a light 
receiving pinhole. 

Nagamochi et al. fails to teach that the light emitting pinhole be of a 
smaller diameter than the light receiving pinhole. 

Tamai et al. teaches a sensor comprising a light emitting hole that is 
smaller than a light receiving hole, as shown in Figure 8. 
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In keeping with the essence of Nagamochi et al., that is to say that the 
illuminated spot area be less than the read area, it would have been obvious to 
one of ordinary skill in the art at the time of the invention, to modify Nagamochi et 
al. to include a receiving pinhole larger than an emitting pinhole, as illustrated by 
Tamai et al., in order to provide that the spot diameter be smaller than the read 
area. 

6. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagamochi et al. (JP 06-281572) in view of Tajima (US 6836277). 

Nagamochi et al. teaches the limitations of claim 1 including an image 
sensor. 

Nagamochi et al. fails to teach the image sensor in combination with an 
image forming apparatus comprising a plurality of image forming means; and a 
looped belt member, wherein a mis-registration is detected by the image sensor 
detecting a registration pattern, the pattern having been formed on the belt; and 
wherein the mis-registration is to be corrected. 

Regarding claim 5, Tajima teaches an image mis-registration sensor 12 in 
combination with a plurality of image forming devices 1 , a belt member 2 (see 
Figures 1 &2). As is well known in the art and illustrated by Tajima, the operation 
of the image sensor is such that the sensor detects a registration mark in order to 
determine a mis-registration. 
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It would have been obvious to one of ordinary skill in the art at the time of 
the invention to utilize the sensor of Nagamochi et al. within Tajima in order to 
detect a mis-registration, as is well known in the art. 

Regarding claim 7, Nagamochi et al. in view of Tajima teaches the 
limitations of claim 5. Tajima further teaches that the belt member be an 
intermediate transfer belt 6 on which an image is formed. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to use an intermediate transfer belt as the belt member, as is well 
known in the art. 

Regarding claim 6, official notice is taken that the use of either an 
intermediate transfer belt or a sheet-conveying belt as means to transfer an 
image onto a printing medium is old and well known. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention, to alternatively use a sheet-conveying belt to transfer an image to a 
printing medium instead of using an intermediate transfer belt. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. King et al. (2003/0001917); Shiraishi (2005/0110860); 
Kojima et al. (2004/0109039); Adkins et al. (2003/0122866); Takada et al. (US 
5736996); Komiya et al. (US 4778280). 
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Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Kainoa BK Wright whose telephone number 
is (571 ) 272-5102. The examiner can normally be reached on M-F 8:00am - 
5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Vip Patel can be reached on (571) 272-2458. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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